Early years spending is set to increase by £1 billion over this parliament to fund the expansion of the early years entitlement to 30 hours per week.
It is not clear whether this additional funding will be sufficient to deliver a high-quality and extended level of provision. Over the last few years, spending by local authorities on the early years entitlement has fallen slightly in real terms and providers have consistently complained about 'under-funding'.
Schools
Total spending on schools in England represented just under £37 billion (2016-17 prices) in 2015-16, accounting for 11.5% of total public service spending in England.
This represents £4,900 per pupil at primary school and £6,300 per pupil at secondary school. To better understand how the level of resources available to pupils has changed over time, we focus on these figures of primary and secondary school spending per pupil. This excludes spending by local authorities on central services, as well as spending by special schools.
Further education and sixth forms
Total spending on 16-18 education in England was about £6 billion in 2015-16.
Of this, about £3.7 billion was allocated to further education and sixth form colleges and £2.2 billion to school sixth forms.
16-18 education has been the big loser from education spending changes over the last 25 years.
In 1990-91, spending per student in further education was nearly 50% higher than spending per student in secondary schools, but in 2015-16 it was 10% lower, at around £5,600 per student. Spending on further education fell faster during the 1990s, grew more slowly in the 2000s, and has been the only major area of education spending to see cuts since 2010.
Spending per student in 16-18 education is set to fall further between 2015-16 and 2019-20, leaving spending per student at a similar level in real terms to that 30 years previously.
By comparison, total public spending is currently expected to be 93% higher in 2020 than in 1990, and national income 77% higher. This long-run, and continuing, squeeze in resources in 16-18 education poses significant challenges for the sector as a whole.
Higher education
Up-front government spending on undergraduate education was £9.7 billion for 2015-16 entrants, but the expected long-run cost is only £3.7 billion.
Up-front government spending includes teaching grants provided to universities and the total value of tuition fees (but excludes maintenance loans and research grants). The difference between up-front spending and long-run cost is due to the expected repayment of student loans by graduates.
The level of resources available per student starting university in 2015 was £28,000, over 50% higher in real terms than in 1990.
Despite this large overall increase, higher education funding has been highly erratic. There have been real-terms falls in resources provided to universities in 18 of the past 26 years, offset by large increases in tuition fees in 1998, 2006 and 2012. Over the last 30 years, higher education in England has shifted from being entirely funded through teaching grants to being almost entirely funded through tuition fees.
In 1990, higher education was entirely funded though publicly-funded teaching grants. Today, they account for only 9% of funding. The remaining 91% comes from graduate contributions through repaid tuition fee loans (51%) and public subsidies to these loans (40%). These figures are based solely on tuition fee loans and so differ from published estimates of the 'RAB charge'.
In 2017-18, some universities will be allowed to increase fees in line with inflation.
The introduction of the Teaching Excellence Framework will allow universities to increase fees in line with inflation in 2017-18 if they meet certain teaching quality requirements. This will partly correct the historical pattern of real-terms falls in resources across most years. However, the exact framework for the implementation of this increase in future years is still to be determined.
The removal of the cap on student numbers may pose a risk to government finances.
Introduction

Education spending is the second-largest element of public service spending in the UK behind health, representing about 4.5% of national income in 2015-16. As Figure 1.1 shows, the level of UK education spending has also risen significantly in real terms over time. Growth was particularly fast from the late 1990s through to the late 2000s, with realterms growth averaging about 5% per year between 1998-99 and 2010-11. Education spending has since fallen in real terms as spending cuts began to take effect from 2010 onwards. Between 2010-11 and 2015-16, it has fallen by about 14% in real terms, taking it back to the same level it was in 2005-06 and a similar share of national income to that last seen through most of the 1990s.
Whilst important, trends in this headline measure of education spending beg further key questions. How is spending spread across different stages of education and how has this shifted over time? We know that policymakers have increasingly focused on the early years, that school spending has been prioritised both in years of spending increases and in years of cuts, and that there have been successive reforms to the higher education funding system. How have these reforms affected the balance of spending per pupil or student across different phases of education? These questions are a vital component of the education policy debate, particularly given the work by James Heckman and others emphasising the differential effectiveness of resources at different stages of the life course (Cunha, Heckman and Schennach, 2010 ).
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Under EMBARGO until Monday, 27 February 2017 -00.01am education (FE) and sixth forms, 1 and higher education (HE)). Indeed, the number of children in pre-school education has risen by over 50% between 1997-98 and 2012-13, the number of students in higher education has risen by 40% and the number in 16-18 education has risen by 30%. Given the relative constancy in the number of pupils in state schools in England, these increases mainly represent higher levels of participation at these stages rather than increases in cohort size. Such increases in participation will have been driven by a combination of changing individual choices and government policy. To what extent have these increases in numbers of pupils or students affected spending per pupil or student at each phase of education?
In this report, we present long-run series of spending per student in England across the four main stages of education (early years, schools, further education and sixth forms, and higher education). This provides policymakers and the public with a much longer and more comprehensive picture of how spending per student has been evolving across different stages of education than has previously been available. We also discuss how changes in policy and growth in participation have affected the generosity of resources at each stage of education over time.
Throughout the report, we focus on current or day-to-day public spending on education in England. Capital spending is a much smaller share of education, relatively volatile and focused mostly on the school sector (Chowdry and Sibieta, 2011; Sibieta, 2015) . We focus on England primarily for data availability reasons and on pupils or students aged between 3 and 21 because attributing spending to individual pupils outside these ages becomes increasingly hard. We refer to spending per child in pre-school education for children 60   70   80   90   100   110   120   130   140   150   160 1990-91 1991-92 1992-93 1993-94 1994-95 1995-96 1996-97 1997-98 1998-99 1999- Our definition of spending is given at the start of each chapter, with appendices going into further detail. In some cases, our measures of spending per pupil or student are calculated as total spending divided by the total number of pupils or students. In other cases, our calculations represent 'bottom-up' estimates of spending per pupil or student based on micro-data for schools and students in higher education.
The rest of this report is set out as follows: early years (Chapter 2); schools (Chapter 3); further education and sixth forms (Chapter 4); higher education (Chapter 5); and comparisons and conclusions (Chapter 6).
Early Years
Over the past two decades, public spending and policy attention on the early years have risen significantly. This has been driven by two main policy objectives: improving child development and increasing maternal employment. Reflecting these two main aims, increases in public spending on the early years and childcare have taken many forms.
2 First, the government has expanded demand-side subsidies, such as support for childcare through working tax credit or employer-sponsored (tax-free) childcare vouchers. Second, the government has provided some services directly (e.g. Sure Start Children's Centres). Third, the government provides supply-side subsidies through entitlement to free parttime pre-school education for 3-and 4-year-olds (as well as disadvantaged 2-year-olds). Here, we concentrate on the last of these: the free entitlement to part-time pre-school education. This is because spending is focused on a well-defined age group and is closer to education, rather than childcare, spending. We document levels of spending on other elements of early years spending to provide a full context.
The current offer of free nursery education stands at 15 hours a week for 38 weeks of the year for 3-and 4-year-olds, which can be used in local-authority-run nursery schools, nursery classes in schools, or private, voluntary and independent (PVI) settings (including childminders). This legal entitlement was introduced in 1998-99 for 4-year-olds and was initially set at 12.5 hours for 33 weeks of the year. This replaced the nursery voucher scheme introduced by the previous Conservative government in 1996 (West, 2015) . The legal entitlement was increased over the next decade, being extended to cover 3-year-olds as well in 2004, increased from 33 to 38 weeks in 2006 and raised from 12.5 to 15 hours a week in 2010.
3 Figure 2 .1 shows our estimates of total spending per child aged 3-4 enrolled in pre-school provision between 1997-98 and 2015-16, 4 together with projections for 2016-17 to 2019-20. We also show total spending per head of the population aged 3-4 to indicate how changes in participation have affected spending levels.
In 1997-98, spending per child in pre-school provision stood at about £1,100 per pupil in 2016-17 prices. It then increased substantially over the next decade. Interestingly, however, spending per child in pre-school provision seems to have increased in a relatively smooth manner over time. There are no sudden changes when the legal entitlement changed. This is largely because many local authorities were already providing more than the minimum when the legal entitlement was introduced. Indeed, in 1998-99, we estimate that nearly all 4-year-olds were benefiting from some kind of funded pre-school place, as were 40% of 3-year-olds (who were not covered by the free legal entitlement until 2004). Local authorities also expanded provision in anticipation of the legal entitlement changing (Brewer et al., 2016) . The proportion of 3-year-olds taking up a free part-time pre-school place had already reached about 90% by the time the legal entitlement for 3-year-olds was introduced in 2004. Much of the expansion of the pre-2 For more details, see Stewart (2013) , Brewer, Cattan and Crawford (2014) , Stewart and Obolenskaya (2015) and West and Noden (2016) . 3 For further details on the historical evolution of pre-school education policy and funding, see West and Noden (2016) . school market came from the PVI sector, rather than the maintained sector, particularly for 3-year-olds (Brewer et al., 2016; West and Noden, 2016) .
The net result of these trends was a near doubling of spending per child in pre-school provision between 1998-99 and 2008-09, and a near tripling of the spending-per-head figure as more and more children took up a place.
Between 2008-09 and 2015-16, spending per child in pre-school provision and per head then fell in real terms by around 17%. These falls are somewhat surprising given the expanded entitlement to 15 hours in 2010. They appear to have been primarily driven by rising numbers of children aged 3 and 4, which were not matched by changes in total spending. Whilst child numbers rose by 17% between 2008-09 and 2015-16, total spending fell by about 3% in real terms.
To what extent do these falls reflect decisions by local authorities and central government? In Figure 2 .2, we show total spending on the early years entitlement together with total levels of funding provided by central government, the difference being how much local authorities chose to supplement central government funding (e.g. by providing more free hours). Unfortunately, we can only make this comparison back to 2010-11. What we see, however, is that in 2010-11 local authorities chose to spend significantly more (£2.3 billion in 2016-17 prices) than the level of funding provided by central government (£1.7 billion in 2016-17 prices). Between 2010-11 and 2015-16, the level of funding provided by central government rose by 30% in real terms, but total spending by local authorities was largely constant in real terms, significantly reducing the gap between funding and spending. Indeed, in 2015-16, supplementary spending by local authorities seems to have shrunk to less than £100 million, having represented about £500 million in 2010-11 (in 2016-17 prices) .
This could have happened because local authorities felt less need to supplement central government allocations as they became more generous over time and/or because they had less capacity to do so (e.g. because of the large reductions in other grants to local authorities).
By 2015-16, spending per child in pre-school provision represented about £1,720, 5 which is very close to the level of spending per head as take-up of the free entitlement is now near universal. These levels of spending are close to those last seen in 2003-04.
Going forwards, however, spending is set to increase sharply. The government has committed to increasing entitlement to free pre-school provision from 15 to 30 hours a week for 3-and 4-year-olds whose parents are in work. In order to deliver this policy, the government has set aside an extra £1 billion of public spending by 2019-20 to cover the costs of the increased entitlement and an increase in the hourly funding rate (with the national average funding rate increasing from £4.56 in 2016-17 to £4.94 by 2019-20) . Funding from central government Under EMBARGO until Monday, 27 February 2017 -00.01am is incorporated into our forecasts for spending per child in pre-school up to 2019-20 in Figure 2 .1, which shows spending per child in pre-school education increasing substantially between 2015-16 and 2019-20 , by 38% in real terms. This is clearly a very large percentage increase. Up until now, however, pre-school providers have frequently claimed that funding has fallen below the cost of delivering the entitlement, with providers having to cross-subsidise the costs of the early years entitlement through other streams of funding.
7
Cross-subsidisation becomes less feasible if entitlement is extended to 30 hours. Having supplemented central government funding in the past, local authorities have also become much less willing or able to top up early years spending in the most recent years. Whether the planned increase in spending over the current parliament will ensure sufficient numbers of providers actually do offer the 30 hours entitlement (they are not obligated to) is unclear at present.
As mentioned at the start of this chapter, spending on the early years entitlement for 3-and 4-year-olds is not the only area of government support for the early years. How have other components of early years spending changed over time?
First, the entitlement to free part-time pre-school education was extended to disadvantaged 2-year-olds in 2013-14. Spending on this group represented about £520 million in 2015-16, which equates to about £3,300 per child taking up this new offer. 8 This is higher than the level of spending on the 3-and 4-year-olds largely because preschool education for 2-year-olds is more expensive to deliver -e.g. due to lower required ratios of children to staff -and because take-up of these free places is much lower (West and Noden, 2016) . Stewart (2013) and Stewart and Obolenskaya (2015) Between 2010-11 and 2014-15, spending on the childcare element of working tax credit has fallen by around 31% in real terms as entitlements have become less generous, 9 whilst day-to-day spending on Sure Start Children's Centres has fallen by around 35% in real terms between 2010-11 and 2015-16. 10 In contrast, estimated spending on employer 7 See West and Noden (2016) and Public Accounts Committee (2016) on cross-subsidising within early years settings and NAHT (2015) on cross-subsidisation by schools with early years provision. childcare vouchers has increased significantly in real terms (from around £500 million in 2010-11 to £750 million in 2015-16, a near 50% increase 11 ).
Adding all elements of early years spending together, this means that spending on the early years went from just under £1 billion (2016-17 prices) in 1997-98 (when it mostly comprised subsidies to early years providers) up to around £5.5 billion in 2010-11 (comprising a combination of demand-side subsidies, supply-side subsidies and direct provision) and then down to about £5.4 billion by 2015-16 (with cuts to demand-side subsidies and Sure Start spending, and increases in total spending on the free entitlement driven by extending it to disadvantaged 2 year olds).
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In summary, spending per child in pre-school provision grew significantly between the late 1990s and late 2000s as the entitlement gradually expanded over time. Spending per head grew by even more as take-up became near universal over time. Since the late 2000s, spending per head and per child in pre-school provision have fallen in real terms. This pattern is matched in other areas of early years spending, with very significant increases between 1997 and 2010, followed by falls in spending thereafter.
Schools
School spending covers pupils aged 5-16 and has been relatively protected in recent years. In 2015-16, total spending on schools in England represented just under £37 billion (in 2016-17 prices), accounting for 11.5% of total public service spending in England.
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Dayto-day or current spending per pupil was largely frozen in real terms between 2010-11 and 2015-16. Over the following four years, however, school spending per pupil is expected to fall by about 6.5% in real terms.
At the moment, it is local authorities that are responsible for determining the level of funding for state-funded schools. Each local authority receives a grant from central government, which it then distributes to schools in its area using its own funding formula. These funding formulae differ across local authorities and weight different factors to different degrees. For example, there is substantial variation in the weights given to primary and secondary pupils between different local authorities. Importantly, these funding formulae apply to local authority maintained schools, academies and free schools in the same way.
14 Further details on how the school funding system has changed over time can be found in Belfield and Sibieta (2016) .
The government has announced plans to reform the school funding system over this parliament by introducing a national funding formula for all schools in England, replacing all 152 local funding formulae with one single national formula.
15
The transition to this new formula was due to begin in April 2017, but has now been postponed until April 2018. Our definition of school spending represents the sum of the amount of government spending undertaken by individual schools, excluding spending undertaken directly by local authorities, spending on special schools and spending in independent fee-charging schools. For more details on the measure of school spending, see Belfield and Sibieta (2016) .
As can be seen, over the course of the 1980s and 1990s, there was relatively modest yearon-year growth in primary school spending per pupil, averaging around 2% per year in real terms. Secondary school spending per pupil grew by less over the same period (around 1.5% per year, on average), with some real-terms falls seen over the mid 1990s. From 1999 onwards, spending per pupil grew rapidly, with growth more than doubling to around 5% per year in real terms for primary and secondary schools over the 2000s. This led primary school spending per pupil to rise from £2,700 per pupil in 1999-2000 to reach £4,400 by 2009-10, with secondary school spending per pupil growing from £3,600 to £5,700 per pupil over the same period. 14 See operational guidance from the Education Funding Agency for further specific details (https://www.gov.uk/government/publications/schools-funding-arrangements-2017-to-2018).
15 https://www.gov.uk/government/consultations/schools-national-funding-formula-stage-2.
Under EMBARGO until Monday, 27 February 2017 -00.01am Since 2010-11, school spending per pupil has been largely maintained in real terms (with the exception of large apparent increases in 2011-12, which are likely to result from definitional changes; see Belfield and Sibieta (2016) for more details). From 2015-16 onwards, school spending per pupil has been frozen in cash terms, which is likely to translate into a real-terms reduction of around 6.5% between 2015-16 and 2019-20. This figure is largely unchanged when we consider the specific cost increases schools are likely to face over the next few years. Increases in employer pension contributions and National Insurance contributions will add to schools' costs, but these are largely balanced out by the fact that teacher salary increases are currently expected to be held at 1% per year.
A 6.5% real-terms cut would be the biggest real-terms fall in school spending per pupil for at least the last 30 years. These falls, however, follow on from very significant growth over the 2000s. Primary and secondary school spending per pupil are expected to fall by around £300 and £400 per pupil, respectively, between 2015-16 and 2019-20 . This is only around one-fifth of the growth in spending per pupil that occurred over the 2000s.
These falls will also come at a time when the government is embarking on the largest reform of the school funding system in England for at least the last 25 years: the introduction of a national funding formula for schools in England. If implemented, this will replace all 152 funding formulae currently used by local authorities with one single national formula. This reform will generate both winners and losers. However, to smooth the transition to the new formula, there will be a cap on gains and losses as a result of the formula. Gains will be capped at a 3% increase in funding per pupil in the first year of transition and at 2.5% in 2019-20. Total losses will be capped at 3% between 2017-18 and 2019-20, with no school losing more than 1.5% in funding per pupil in a single year. 
Further Education and Sixth Forms
The proportion of young people aged 16-18 staying on in full-or part-time education has grown substantially over time, from under 50% in the mid 1980s to about 75% of young people at the end of 2015. About 430,000 young people aged 16-18 in England attended a school sixth form in 2015 (accounting for 22% of the population aged 16-18), whilst 720,000 attended a further education or sixth form college (about 37%).
16
Young people not in education were in training, in paid employment or not in education, employment or training.
17
The Education Funding Agency is responsible for providing funding to school sixth forms, sixth form colleges and further education colleges. It does so by using a national formula, which depends largely on the type of qualification young people take. The organisation of the sector has, however, been subject to frequent reforms over time. Indeed, the over the last 20 years, there have been four different bodies responsible for funding and overseeing the sector.
18
The most substantial recent reform came in the wake of the Wolf Review of Vocational Education (Wolf, 2011) , which recommended scrapping some 'lowvalue' vocational education and simplifying the funding system. Alongside many policy changes, 16-18 education has been the only area of education spending to see reductions in resources as a result of recent Spending Reviews. Under the coalition government, spending on further education and sixth forms fell by 14% in real terms (Sibieta, 2015) and core funding is only protected in cash terms up to 2019-20. Having been introduced in 2004 to encourage more young people from disadvantaged backgrounds into post-16 education, the Education Maintenance Allowance (EMA) was replaced in 2011 with the 16-19 bursary scheme 19 (funding for which is less than one-third of the value of previous spending on the EMA, which stood at £550 million in 2010-11).
Total spending on 16-18 education in England represented about £6 billion in 2015-16. Of this, about £3.7 billion was allocated to further education and sixth form colleges and £2.2 billion to school sixth forms Starting with further education, spending per student has evolved in three distinct phases. In 1990, spending per student stood at just over £5,000 (in 2016-17 prices). It then fell by over 20% in real terms over the course of the 1990s to reach a low of £4,000 per student in 1998-99. Over the 2000s, spending per student rose significantly, by around 50% in real terms to reach a level of around £6,000 in 2010-11. Since then, further education spending per student has again fallen in real terms as cuts to public spending gradually took hold. Between 2010-11 and 2015-16, we estimate that spending per student has fallen by just under 7% in real terms. On the basis of current plans, these cuts are expected to continue up to 2019-20, meaning that the total expected cut between 2010-11 and 2019-20 is likely to amount to around 13% in real terms.
If delivered, this cut will leave spending per student in further education at around £5,270 per student in 2019-20. This is well above its low point in 1998-99 but only just above the level seen 30 years earlier in 1989-90. The cuts will also leave spending per student in further education about 10% lower than spending per pupil in secondary school, having been about 45% greater at the start of the 1990s. It may well be that spending in further education was relatively generous in the early 1990s. However, the change compared with secondary schools is clearly dramatic.
Trends in school sixth form spending per student are only available back to 2002-03. We see from Figure 4 .1 that annual spending per student was over £500 higher in school sixth forms than in further education colleges over the course of the 2000s. Both grew in the late 2000s, but faster growth in further education meant that the picture had reversed by 2011-12 and spending per student is now around £500 higher in further education than in Under EMBARGO until Monday, 27 February 2017 -00.01am school sixth forms. This largely results from a faster pace of cuts to school sixth form spending per student, which has fallen by around 18% in real terms between 2010-11 and 2015-16, compared with only 7% for further education. That said, it is important to acknowledge that schools with sixth forms could have benefited from the real-terms protection to primary and secondary school spending per pupil and may have been partly able to offset cuts to sixth form spending over the last five years.
The black line in Figure 4 .1 shows average spending per head of the population aged 16-18. This is lower than spending per student as not all young people participate in education after the age of 16. Spending per head has, however, risen by more than spending per student over time as more and more young people have stayed on in post-16 education. Cuts in spending per head since 2010 have also been smaller, as greater numbers of young people have continued to stay in education, with a cut in real-terms spending per head of only around 9% between 2010-11 and 2015-16.
In summary, 16-18 education spending has clearly been the relative loser from education spending changes over the last 25 years. It experienced larger cuts in the 1990s than other sectors, smaller increases during the 2000s and is currently experiencing the largest cuts. This long-term squeeze in resources is a major challenge for the sector as a whole.
Higher Education
The proportion of young people going into higher education has risen significantly over the last 30 years (Finegold, 2006; Wyness, 2010) . During the 1980s, only about 15% of people aged 18-21 went on to higher education (Finegold, 2006) . Over the next eight years, the sector underwent 'massification' with gradual year-on-year increases in participation in addition to the conversion of polytechnics to university status. By the time the landmark Dearing Report into Higher Education was published in 1997, participation had risen to around 33% of people aged 18-21 (Finegold, 2006) or about 39% of people aged 17-30 by 1999-2000. 21 Up until this point, the cost of higher education teaching was funded by grants from central government via the main funding body, the Higher Education Funding Council for England (HEFCE). However, real resources per student had been declining over the 1990s due to the substantial increases in numbers. In response to concerns about this, the government commissioned the Dearing Report and then introduced up-front tuition fees of £1,000 per year for students starting university in 1998-99 (with fees for lower-income students either partly or wholly subsidised). These were intended to supplement existing per-student teaching grants (Wyness, 2010) .
Participation continued to increase, reaching 40% amongst people aged 17-30 in 2004-05. At this point, the government chose to increase fees to £3,000 per year for students starting in 2006-07 to again supplement teaching grants. However, fees were not paid up front any more. Students received loans to cover the full costs of them. These loans had a zero real rate of interest and are paid back at a rate of 9% of income over £15,000 per year, and are forgiven entirely after 25 years. There were also institution-specific fee waivers, scholarships and bursaries for a number of students from lower-income families (West et al., 2009 ).
Continuing a historical pattern, higher education participation further increased to 46% in 2009-10 and the government commissioned another review into higher education finance (Lord Browne of Madingley, 2010) . Following on from the recommendations in the Browne Review, the government introduced the present system of fees and loans for students starting in 2012-13. Under this system, universities are able to charge up to £9,000 fees per year (this cap has been frozen in nominal terms ever since). These are again covered by tuition fee loans, with institution-specific fee waivers and bursaries for low-income students. These fee loans are paid back at a rate of 9% of income over the higher threshold of £21,000 (again frozen in nominal terms), with these loans written off after 30 years. However, a higher rate of interest applies to these loans and the real interest rate is linked to the graduate's income, varying between 0% and 3%. As part of the reform package, teaching grants were heavily scaled back, shifting the focus of funding from teaching grants to tuition fees.
Widespread changes to the higher education funding system in England pose severe problems in constructing a consistent measure of higher education spending per student over time. Our preferred measure of higher education spending includes grants to higher education institutions for teaching, but not research, and the long-run cost of providing student loans for tuition fees, but excludes the cost of maintenance loans. We also estimate the level of funding at the cohort level for a full higher education course, typically three years in length, to accurately record the level of spending that affects each cohort of students.
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The expected cost of providing tuition fee loans is calculated by projecting graduates' earnings and modelling how much of their tuition fee loan they are likely to repay. We assume that maintenance loans are paid off before tuition fee loans. This is an arbitrary assumption and figures based on alternative assumptions are included in Appendix C.
We estimate that for the 2015-16 cohort, the long-run cost to government of funding full courses of higher education will be around £3.7 billion; however, the level of up-front government outlay is substantially higher, at £9.7 billion.
23
This translates to a government subsidy of £10,500 per student, or £27,700 of up-front resources available to universities per student. These estimates differ from other reported figures. For example, the Public Expenditure Statistical Analyses (PESA) estimate for government spending on higher education in 2015-16 is £5.9 billion.
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This difference occurs because the PESA estimate includes payments for research and excludes all government expenditure relating to student loans, both tuition fee loans and maintenance loans. Further, this measure of public spending includes expenditure relating to multiple cohorts of students, which may face starkly different student finance systems.
Figure 5.1 shows how the level of government spending per student by the year of entry into higher education has changed over time. For the period since 2006-07, when government loans for tuition fees were first made available, public spending is broken down into teaching grants and fee loan subsidies. In addition, the total level of resources per student available to universities is shown; this includes teaching grants and the full value of the up-front fees they receive.
It is immediately clear the trends in higher education finance over the last 25 years are dominated by the three tuition fee reforms in 1998, 2006 and 2012. This is in stark contrast to the previous three chapters, which showed that, in general, the level of education spending evolves slowly over time in response to changing pupil numbers and incremental policy changes.
Prior to the introduction of tuition fees in 1998-99 and government-backed fee loans in 2006-07, teaching grants constituted the entirety of public spending on higher education. These teaching grants amounted to an average of £17,700 per student over the course of their studies in 1990-91; however, this had declined to £13,200 per student by 1997-98. As shown in Figure 5 .2, the total real expenditure on teaching grants was virtually unchanged over this period and increasing student numbers resulted in falling spending per student.
In 1998-99, up-front tuition fees of £1,000 per year were introduced (with fee waivers for students from low-income households). Teaching grants were unchanged and so this increased the level of total resources devoted to higher education to £17,500 per student over the course of their studies, essentially returning resources per student to the 1990-91 level. 25 However, no government loans were available to cover these fees and so the level of the government subsidy remained unchanged. The increase in resources was entirely funded by private spending. Over the next seven years, spending and resources per student stayed relatively constant in real terms as total teaching grants grew roughly in line with student numbers.
In 2006-07, the level of fees was increased to £3,000 per year and government-backed tuition fee loans were introduced to help students finance the cost. Again, the level of teaching grants was unchanged and so the level of total resources available to universities increased by almost £8,000 per student, even after accounting for the additional bursaries universities had to provide to students from low-income backgrounds. The government subsidy also increased due to the provision, and expected non-repayment, of tuition fee Note: Fee loan subsidy is the average cost of non-repayment of student loans for fees (assuming maintenance loans are repaid first). The up-front fees included in total resources and teaching grants prior to 2012-13 assume all courses are three years, so they represent a slight underestimate. The fee loan subsidy and teaching grants from 2012-13 onwards account for the actual course length. Fee waivers are included in teaching grants for 1998-99 to 2005-06; total resources then include the additional income from fees. For 2006-07 to 2016-17, institution-specific bursaries and fee waivers (when appropriate) are deducted from total resources. For 2012-13 to 2014-15, National Scholarship Programme funding is included in teaching grants and in total resources. Source: HEFCE Teaching Grant Letters, various years, http://www.hefce.ac.uk/funding/annallocns/. Authors' calculations using the British Household Panel Survey, Labour Force Survey and Family Resources Survey. HM Treasury deflators, November 2016, https://www.gov.uk/government/statistics/gdp-deflators-at-market-pricesand-money-gdp-november-2016-the-autumn-statement. 25 The introduction of £1,000-per-year fees leads to a £4,300 increase in resources in 1998-99 due to courses typically lasting three years and all values being denominated in 2016-17 prices. This figure also takes into account fee waivers, which are paid for through the teaching grant. loans. We estimate that tuition fee loans provided to students starting courses in 2006-07 will end up costing the government on average £4,000 per student in 2016-17 prices.
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Tuition fees did increase in nominal terms over the next five years but by less than the rate of inflation, ultimately reducing the resources available to universities in real terms by an average of £1,200 per student between 2006-07 and 2011-12. 27 At the same time, the total level of teaching grants grew more slowly in real terms than student numbers, causing the overall resources per student to fall in real terms from £25,900 in 2006-07 to £22,100 in 2011-12 (all figures in 2016-17 prices).
The reforms for students starting courses in 2012-13 radically changed the way the government finances higher education. The cap on fees was raised to £9,000 per year, while average teaching grants were cut from £11,500 per student in 2011-12 to £2,300 in 2012-13.
28
The government subsidy shifted from being primarily provided through teaching grants to being primarily provided through the fee loan subsidy. Overall, the 26 The long-run cost of tuition fee loans is £3,400 if we instead assume tuition fee loans and maintenance loans are paid off simultaneously. See Appendix C for more details. 27 The cost of providing loans for these tuition fees did not fall, primarily due to falling graduate earnings projections in the recession.
28 Before September 2012, teaching grants were paid by the government to universities in respect of all eligible students. The amount paid depended on the subject, ranging from £2,325 for classroom-based subjects to £13,335 for clinical years of study in medicine, dentistry and veterinary science. 
Financial year
Student numbers
Teaching grants per student Total teaching grants government subsidy per student fell from £15,800 to £9,700.
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However, the level of resources available to universities increased by over £7,000 per student over the course of their studies, as the increase in the graduate contribution more than offset the reduction in the government subsidy. Our estimated fee loan subsidy increases in 2016-17, but this is purely the result of higher projected levels of student debt because of the replacement of maintenance grants by loans (see Appendix C for further details).
Since 2012-13, the cap on fees has remained fixed at £9,000 in nominal terms. Since tuition fees were introduced in 1998-99, other than in the major reforms in 2006 and 2012, increases in the cap on fees have typically not kept pace with the rate of inflation; however, unlike in 1998-99, income from fees now constitutes the vast majority of resources available to universities. This means that fixing fees in nominal terms has a significant impact on the real value of total resources received by universities. Between 2012-13 and 2016-17, this nominal fee freeze reduced resources by over £2,000 per student.
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It is also notable that in 18 of the past 26 years, the real value of total resources available to universities fell, despite the fact that total resources increased by more than 55% over the same period. Outside of the three major tuition fee reforms, the failure of teaching Source: Student Loans Company, http://www.slc.co.uk/official-statistics/full-catalogue-of-officialstatistics/student-support-for-higher-education-in-england.aspx. HM Treasury deflators, November 2016, https://www.gov.uk/government/statistics/gdp-deflators-at-market-prices-and-money-gdp-november-2016-theautumn-statement. 29 Previous IFS research (Chowdry et al., 2012; Crawford, Crawford and Jin, 2014 ) estimated a significantly smaller government saving. The saving estimated here is larger because the government has reduced the discount rate it uses from 2.2% to 0.7%. This increases the value of future repayments, and hence reduces the cost of providing loans, while the cost of teaching grants is unaffected. 30 This figure would be larger if not for a significant reduction in the fee waivers and bursaries provided.
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£1,000 £2,000 £3,000 £4,000 £5,000 £6,000 1991-92 1992-93 1993-94 1994-95 1995-96 1996-97 1997-98 1998-99 1999- Under EMBARGO until Monday, 27 February 2017 -00.01am grants to keep up with growth in student numbers and the fact that fees have been frozen in nominal terms have resulted in falling university income per student. Universities have to make expenditure decisions, which typically affect outgoings over many years; constantly declining income, corrected by periodic but irregular reforms, is likely to lead to significant inefficiencies in how these decisions are made.
While not included in our measure of government spending on higher education, funding for support for students' living costs may have important implications for access to higher education and the living standards of students. This area of funding has also changed in its nature and generosity over time (Dearden, Fitzsimons and Wyness, 2014) . Figure 5.3 shows the average level of support for living costs per student each year from 1991-92 up to 2014-15, and how this is broken down between loans and grants.
Up until 1990-91, students only received means-tested grants to fund their living costs. The first student loans were introduced in 1990 and were 'mortgage-style' in the sense that they were repaid at a flat rate once graduate earnings were over 85% of average earnings. Loans were extended through the 1990s; this did not change the overall levels of student support, which were roughly constant throughout the 1990s, but did change the form in which it was provided.
The first means-tested income-contingent maintenance loans were introduced in 1998-99 and grants were largely abolished the following year.
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Maintenance loans attracted a zero real rate of interest and were paid off at a rate of 9% for earnings over £10,000 (later increased to £15,000). Again, these reforms did not change the average level of student support, but did continue the shift from grants to loans. As a result of these changes over time, average levels of student support hardly increased in real terms between the early 1990s and the mid 2000s.
Loans were then expanded as part of the 2006 reforms and means-tested grants were also reintroduced. The threshold for repayments was raised to £21,000 as part of the 2012 reforms, but the overall level of maintenance loans was left largely unchanged. This combination of reforms meant that average levels of student support rose by about 25% in real terms between 2006-07 and 2012-13.
In 2016-17, maintenance grants were abolished once again. Although not shown on Figure 5 .3, the value of grants is to be more than made up by increases in maintenance loans, meaning that average student support levels will be unchanged, but there will have been a shift in the mix back towards loans.
In summary, total teaching resources per student available to universities in 2016-17 are more than 50% higher in real terms than in 1990-91. This is largely the result of sequential increases in tuition fees, which provide up-front funding to universities on a per-student basis. Over the same period, the level of teaching grants has been substantially cut; this means the long-run government subsidy to higher education is lower in real terms in 2016-17 than it was 25 years previously.
Comparisons and Conclusions
The shape of public spending on education has changed significantly over the last 25 years. In 1990-91, there was a very clear gradient across education stages: the older the pupils being taught, the higher the level of public spending (or resources) per pupil per year. However, this was much less strongly the case in 2015-16 than back in 1990-91. Figure 6 .1a compares these trends in public spending per student (or resources) on various stages of education over time in England, whilst Figure 6 .1b shows the levels relative to primary school spending per pupil.
For higher education, we focus on total resources per student, rather than the long-run government subsidy, e.g. for the present day it is total fees plus teaching grant before accounting for any graduate repayment. We use this figure as we feel it best reflects the up-front resources going into higher education from government. However, Figure 6 .1a does also show the long-run government subsidy. For other stages of education, we focus on just the level of public subsidy as all other private spending comes directly from households and there is no evidence to suggest this has changed differentially over time.
At the start of the period, in 1990-91, higher education spending was £5,900 per student per year (this and all figures here are in 2016-17 prices), nearly 3 times the level of primary school spending per pupil, and all came directly from government spending. Further education spending was £5,000 per student and nearly 2.5 times the level of primary school spending (and nearly 1.5 times the level of secondary school spending per pupil). Secondary school spending was £3,500 per pupil, about 1.5 times the level of primary school spending per pupil (£2,100). Early years spending was very low (less than £100 million in total) and is not shown on this graph as a result.
Over the next 25 years, there were then significant changes in this balance of spending, with three distinct phases of change: falls in spending (1990-91 to 1997-98) ; rapid growth (1997-98 to 2010-11); and differential protections from spending cuts (2010-11 onwards).
During the period of falls in spending in the 1990s, 16-18 education and higher education spending per student both fell significantly in real terms, by almost 20% and 25% respectively between 1990-91 and 1997-98. In contrast, primary and secondary school spending per pupil were largely frozen in real terms, shrinking the gap between school spending per pupil and post-compulsory education spending per student.
From 1997-98 to 2010-11, spending and resources increased across all stages of education. The early years entitlement was introduced and then extended over time. There were some very significant increases in school spending per pupil, with primary school spending per pupil growing by around 5% per year, and secondary school spending per pupil by 4% per year, on average, in real terms between 1997-98 and 2010-11. Further education spending per student also grew significantly over the period, but by a slightly slower rate, at around 3% per year on average in real terms. As a result, by the late 2000s, the level of spending per pupil in secondary school was similar to that in 16-18 education, a dramatic turnaround compared with the picture in the early 1990s.
Resources and public spending on higher education also increased, but this was largely as a result of sharp changes (the introduction of tuition fees in 1998 and their increase to £3,000 in 2006). In the intervening years, resources and spending were either held constant in real terms (1998-99 to 2005-06 , when fees were uprated with inflation) or reduced (2006-07 to 2011-12, when they were not uprated with inflation).
From 2011-12 onwards, school spending per pupil was largely frozen and early years spending by local authorities fell slightly in real terms. There were larger falls in further education spending per student, which fell by nearly 7% in real terms between 2010-11 and 2015-16, leading spending on 16-18 education to fall behind spending on secondary schools for the first time in at least 25 years and probably a lot longer. Higher education saw a large increase in resources per student as a result of the increase in tuition fees in 2012. However, the public subsidy fell significantly and resources then declined in real terms each year as fees were held constant in cash terms.
By 2015-16, we see a much more complex picture than we saw in 1990. Higher education resources per student continue to be higher than resources at all other stages, but only due to the increases in tuition fees, and the changes over time have been far from smooth. School spending has been prioritised by successive governments, whilst 16-18 education has been the big loser from changes over the last 25 years, with spending per student in further education now below that in secondary schools. Early years spending has been a focus of successive governments too, though spending per pupil is still less than half that in primary schools. This provides an important context for the challenges each stage of education faces in the years to come.
The main challenge in early years education is implementing the expansion of the free entitlement from 15 to 30 hours per week for working parents in September 2017 and ensuring high-quality provision, given the level of resources available to early years settings. The level of spending per child in pre-school education was below 40% of that per pupil in primary school in 2015-16, partly as a result of fewer hours being covered. Early years spending is forecast to rise by 38% in real terms by 2019-20, reflecting £1 billion of public spending that has been set aside for the free entitlement. If delivered, this will bring early years spending to just over 50% of primary school spending per pupil. However, providers have frequently claimed that funding has generally fallen below the cost of delivering the entitlement, with providers having to cross-subsidise the costs of the early years entitlement by charging higher fees elsewhere.
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Cross-subsidisation becomes less feasible if the entitlement is extended to 30 hours. The planned £1 billion increase in public spending on the early years is large, but whether it will be sufficient to address perceptions of under-funding to date is far from clear.
The main challenge for the school sector will be implementing substantial reforms to school funding at the same time as schools face real-terms cuts for the first time in 20 years. The proposed National Funding Formula (NFF) for schools in England will replace all 152 separate funding formulae across local authorities with one single national formula. This will lead to redistribution in funding across local authorities, but perhaps even more within local authorities, as formula factors are harmonised across local authorities. Recognising this, the government has already planned for the transition to happen gradually over time, though the start has now been delayed from April 2017 to April 2018.
The transition is likely to be further complicated by the expected real-terms fall in school spending per pupil. Adjustments will have to be implemented through real-terms cuts to at least some schools rather than larger increases to 'under-funded' schools. This will be the first time in two decades that school spending per pupil has declined in real terms across the country. It also comes at a time when schools need to recruit more teachers to accommodate a growing pupil population (expected to grow by around 7% between 2015-16 and 2019-20 33 ). An increasing focus on academic subjects is also likely to pose a challenge for secondary schools as these include subjects that are already experiencing teacher shortages 34 (e.g. modern foreign languages), further increasing recruitment costs.
The overriding challenge for the 16-18 sector concerns the long-run stagnation in the level of resources available. By the end of the current Spending Review period in 2019-20, we expect that spending per student in further education will only be just above the level seen 30 years ago at the end of the 1980s. To date, school sixth forms have probably been better able to manage real-terms cuts in funding given that school funding per pupil was protected in real terms between 2010-11 and 2015-16 . This clearly will not be possible indefinitely, especially as school funding per pupil is now expected to fall in real terms up to 2019-20.
The higher education system faces two important challenges in the coming years: increasing student numbers and the creation of a funding system that provides institutions with certainty about the future levels of funding. The cap on the number of students entering higher education was abolished in 2015-16, which is expected to lead to a 20% increase in the number of students entering higher education each year (Hillman, 2014) . This is not likely to have a significant impact on the level of higher education funding per student as the vast majority of university income is fee income, which is already determined on a per-student basis. The challenge instead comes from the risk to the public finances. An increase in the number of students taking up tuition fee loans increases the government's exposure to non-repayment. This might be particularly severe if the additional students have lower expected future earnings, and so repay less of their student loans, than the average graduate so far.
The second challenge facing the higher education system is the uncertainty institutions face about future levels of funding. Figure 6 .1 showed the tendency for the real value of resources available per student to fall over time, only to be corrected by large irregular funding reforms. The maximum cap on fees remained fixed in nominal terms between 2012-13 and 2016-17, leading to a 6% fall in the level of resources available per student. This path for resources and spending on higher education looks far from optimal. The White Paper published in May 2016 (Department for Business, Innovation and Skills, 2016) goes some way to addressing it, announcing that universities will be allowed to increase fees in line with inflation from 2017-18 if they meet the requirements of a Teaching Excellence Framework (TEF). However, the exact formulation of the TEF, and how many universities are likely to meet the requirements, remain uncertain.
Overall, the picture of government spending on education has changed significantly over the last 25 years, with the focus of spending shifting towards earlier in youngsters' lives. Most stages of education have seen significant real-terms increases in spending per pupil over this period, with 16-18 education a notable exception. However, the spending cuts expected in the coming years present a challenge to continuing to provide high-quality education at every stage. To inform the public debate, we plan to update our estimates of spending per pupil at each education stage on an annual basis.
Appendix A. Early Years: Sources and Methodology
In this appendix, we provide a summary of how we constructed our series for spending on the early years per child taking up a place and per head. Table A .1 gives full details of the numbers and sources used.
In the most recent year (2015-16), spending by local authorities on the early years entitlement represented £2.3 billion (2016-17 prices) . This is the most complete measure of spending on the early years entitlement for 3-and 4-year-olds as it covers funding provided by local authorities to all settings eligible for such funding (nursery classes, nursery schools, and private, voluntary and independent settings).
Spending on the entitlement for disadvantaged 2-year-olds represented just over £500 million in 2015-16. We do not include this spending in our main measure of spending per head or per child taking up a place as it is relatively recent and specifically targeted at one group.
A complete measure of spending by local authorities on the early years entitlement is available back to 2012-13. Between 1999-2000 and 2011-12, we are only able to observe an incomplete measure, which excludes funding provided for nursery classes in primary schools (which covers around 35% of 4-year-olds not in primary school yet and 30% of 3-year-olds in 2015-16). Therefore, to provide a consistent series over time, we impute spending going back in time based on the growth in the incomplete series over time and relative difference between the complete and incomplete measures in 2012-13. These imputations are detailed and shown in Appendix Table A.1.
For 1997-98 and 1998-99, we are able to measure central government spending on the nursery voucher scheme. Reassuringly, this is relatively close to our imputed measure for 1999-2000, suggesting our imputation methodology is relatively robust.
Before 1997-98, little data on nursery or early years education are available, though those that are suggest spending was relatively modest. There is currently no information for nursery or early years spending between 1987-88 and 1996-97. The only information that is available represents spending on the under-5s, which is likely to be dominated by spending on pupils in Reception. Data are available from the Chartered Institute of Public Finance and Accountancy (CIPFA) for spending on nursery schools by local authorities between 1979-80 and 1986-87 . This was relatively small as local authorities got no explicit funding for such provision. In 1986-87, such spending represented about £100 million in 2016-17 prices, covering about 50,000 nursery pupils. It was thus relatively generous for the small number of pupils who received it. However, given the lack of information on spending between 1987-88 and 1996-97, we start our series in 1997-98.
The numbers of children aged 3 and 4 are taken from annual Office for National Statistics (ONS) population statistics, with figures for the number of children taking up the entitlement based on take-up rates published by the Department for Education. Note: Spending on 2-year-olds is completely excluded from these figures. 'Spending per child taking up a place' is calculated as total spending divided by number of 3-and 4-year-olds taking up a place, estimated using takeup rates and population numbers shown. 'Spending per head' is calculated as total spending divided by total number of children aged 3 and 4.
Source: Calculated spending for 2013-14 to 2015-16 is based on early years budget for 3-and 4-year-olds shown in Department for Education, SFR33 tables, 2013 to 2015, https://www.gov.uk/government/collections/statisticslocal-authority-school-finance-data. Calculated spending for 2012-13 is based on planned early years budget for 3-and 4-year-olds shown in Department for Education, SFR20 tables, https://www.gov.uk/government/statistics/planned-expenditure-of-local-authorities-on-education-andchildrens-social-care-functions-section-251-data. Calculated spending for 1999-2000 to 2011-12 is an incomplete measure of total spending taken from annual Section 251 returns, http://webarchive.nationalarchives.gov.uk/20130903115029/http://education.gov.uk/schools/adminandfinance/f inancialmanagement/schoolsrevenuefunding/section251/archive/b0068383/section-251-data-archive/budgetdata---summary-level, combining spending on nursery schools, central nursery spending and fees for private/voluntary/independent education for under-5s, but excluding spending on nursery classes in primary Note: Full-time-equivalent (FTE) students calculated as number of full-time students plus 0.35 times number of part-time students. Education participation rate calculated as number of 16-to 18-year-olds in some form of formal education (part-time or full-time) divided by number of 16-to 18-year-olds in the population.
Appendix C. Higher Education: Sources and Methodology
Prior to 2006-07, no loans were available to cover tuition fees, which were capped at £1,000. Therefore tuition fees represented private rather than public spending on education. As such, we include them in total resources but not in the government subsidy in Figure 5 .1. However, the fee waivers provided to students from low-income backgrounds are included in teaching grants.
For graduates who began, but had not graduated from, university before 2006-07, loans became available from 2006-07 to cover these £1,000 tuition fees up-front. In our analysis, we assume that these loans were either not taken up or were fully repaid. To the extent that there is non-repayment of fees, this will result in an underestimate of the government subsidy.
In 2006-07, fees increased to £3,000 per year, rising gradually to £3,375 in 2011-12. As tuition fees, and the loans to cover them, now constituted a significant part of the higher education finance system, we explicitly model the cost to government of providing these loans.
To do this, we simulate the lifetime earnings of graduates using the British Household Panel Survey (BHPS) to estimate the dynamics of individuals' earnings over time, which are matched to the cross-sectional distribution of earnings in the Labour Force Survey (LFS). Earnings are uprated over time using actual or forecast average earnings growth as published in the Office for Budget Responsibility (OBR)'s Economic and Fiscal Outlook November 2016. These graduate earnings profiles are matched to the population of students that entered higher education in 2011-12 37 and are then uprated or downrated with average earnings growth according to the cohort that is being simulated. Using these profiles and information on the level of tuition and maintenance loans provided, we can calculate the value of future repayments according to the loan system in place and, therefore, the level of the government subsidy.
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From 2012-13 onwards, tuition fees have been £9,000 per year. We use the same methodology discussed above to calculate the government fee subsidy. The only difference is that we reweight the population of students based on actual demand for different types of courses from 2012-13 onwards.
To calculate the tuition fee loan subsidy separately from the maintenance loan subsidy, it is necessary to make an assumption about the order in which these loans are repaid. In reality, the loans are combined into a single loan, so they have the same repayment schedule; however, for our purposes, it is conceptually important which is paid off first, as this affects the breakdown of the subsidy. In Chapter 5, we assume that maintenance loans are paid off first, on the basis that changes in tuition fees and associated loans represent the incremental policy changes over time; however, in this appendix, we also consider the alternative assumption that both loans are paid off simultaneously, proportional to the size of each loan. The impact of the tuition fee and maintenance loan subsidies is shown in Figure C .1. This figure shows two important facts. First, as expected, assuming that the loans are paid off simultaneously rather than that the maintenance loan is paid off first reduces the tuition fee loan subsidy and increases the maintenance loan subsidy. Second, the 2012 reform significantly reduces the maintenance fee subsidy when it is assumed to be paid off first. This is because of the introduction of a positive real interest rate, which, depending on the graduate's earnings, can be greater than the discount rate. This means that people who finish paying off their maintenance loans, which they are likely to do if paying them off first, can have a negative subsidy. These negative subsidies more than outweigh the non-repayment of maintenance loans by the rest of the graduates.
The increases in the tuition fee and maintenance loan subsidies in 2016-17 are due to the replacement of maintenance grants by loans. This increases the overall size of the debt and therefore the level of non-repayments. This affects the tuition fee loan subsidy in both scenarios, but more so when it is assumed that maintenance loans are paid off first. 
